Evidence for dysfunction in the regulation of cytosolic Ca2+ in excitation-contraction uncoupled dysgenic muscle.
In noncontracting, dysgenic murine muscle, excitation is uncoupled from contraction. To test whether the gene lesion is expressed as a defect in the regulation of the intracellular free Ca2+ levels, cultured normal and dysgenic muscle at various stages of development (proliferative myoblasts, early, late, and mature myotubes) were exposed to increasing increments (0.5-mM steps) of extracellular Ca2+ in ionophore A23187-Ca2+-EGTA-buffered media. Normal and dysgenic muscle at all stages (except myoblast) displayed contractures at approximately 500 microM free Ca2+ and higher. Experiments using finer increments of Ca2+ and different ionophore concentrations indicated an external Ca2+ threshold for contracture at 265 microM Ca2+ for early and late myotubes and 47-78 microM for mature normal and dysgenic myotubes. Low extracellular concentrations of calcium (14 microM and 0.76 nM) caused elongation of both normal and dysgenic myotubes. Mature cells were depolarized by exposure to increasing extracellular K+ and monitored by intracellular recording; normal and dysgenic myotubes showed similar reductions in membrane potentials. Depolarization to -35 mV elicited contractures in normal myotubes, but even depolarization to -9 mV in dysgenic cells elicited no response. Thus steady-state depolarization of dysgenic muscle does not cause contractures, which can, however, be elicited by increasing the intracellular free Ca2+. These results offer new evidence for a possible defect in the regulation of Ca2+ levels in dysgenic muscle.